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BACKGROUND: Several demographic and health surveys in Africa have shown the high prevalence of 
home delivery, but little is known how strongly skilled person unattended deliveries are associated with 
maternal and perinatal mortality. The aim of this review was to assess the gross correlation of maternal 
mortality ratios (MMR) and perinatal mortality rates (PMR) with the proportion of skilled health 
personnel attended deliveries 
METHODS: In this study, a systematic review was conducted after a computer based literature search 
was run in the electronic databases from 1990 through September 2013. Bivariate linear regression 
analyses were done for the proportion of skilled person attended deliveries in relation with MMR, 
stillbirth and neonatal mortality rates using national survey data of 41 African countries.  
RESULTS: African countries with relatively small population sizes and with middle to high income were 
found to have above 90% skilled person attended deliveries. Several African countries with a high 
proportion of skilled person attended deliveries (60%-100%) were able to reduce the MMR to the range 
of 56-370/100,000 live births. Several Sub Saharan African (SSA) countries were far from their northern 
counterparts. The regression analyses demonstrated a negative correlation of the proportion of skilled 
health personnel attended deliveries with the MMR, stillbirth rate and neonatal mortality rate.  
CONCLUSION: According to the national data of the included African countries, skilled delivery 
attendance was associated with significant reduction of maternal, fetal and neonatal mortality. SSA 
countries need to benchmark the experience of the North African countries to reduce the high maternal 
and perinatal deaths.  
KEY WORDS: Africa, maternal mortality, perinatal mortality, skilled person attended delivery, 
systematic review 
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INTRODUCTION  
 
Maternal Mortality Ratio (MMR), perinatal 
mortality rate (PMR) and the proportion of births 
attended by skilled health personnel are used as 
indicators for the status of maternal and perinatal 
health at national or regional level (1, 2). The 
2013 World Health Statistics report has shown 
that the mean MMRs estimated for low and high 
income countries for the year 2010 were 410 and 
14 per 100,000 live births, respectively (3). 
Similarly, according to World Health Organization 
(WHO) estimation, the PMR in high income 
countries was more than six times less than that of 
the low income countries (4). 
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A joint statement by WHO, International 
Federation of Gynecology and Obstetrics (FIGO) 
and the International Confederation of Midwives 
advocates for skilled care for all women during 
pregnancy, childbirth and the immediate postnatal 
period (4). Furthermore, one of the reasons why 
the developed nations achieved a very low MMR 
and PMR is because they have already achieved 
hundred percent antenatal care, skilled health 
personnel attended deliveries and postpartum care 
(5, 6). In low income countries, however, high 
perinatal mortality has been attributed to several 
skilled person unattended deliveries (5, 7, 8). The 
implication is, among others, the high maternal 
and perinatal deaths in low income countries were 
likely linked to extremely low utilization of skilled 
birth attendants (6, 9).  
This happened despite the known fact that the 
majority of maternal and perinatal deaths due to 
obstetric complications are preventable provided 
that optimal care is delivered to the pregnant 
women and their babies during pregnancy, 
delivery and after birth (6, 10). Specifically, 
increasing the skilled health personnel attended 
deliveries has been recognized since long ago as a 
crucial intervention to reduce maternal and 
perinatal mortalities due to unbooked emergencies 
occurring during delivery and in the early 
postpartum period (11-13).   
As a result, “zero tolerance for maternal 
deaths”, primarily by increasing the rate of 
health service utilization by pregnant women,  
is the motto currently spoken out in every 
corner (14). This ambition comes primarily from 
examples of the developed countries' achievement. 
Furthermore, the absence of single maternal death 
in some health facilities among middle income 
countries with relatively high skilled health 
personnel attended deliveries was a stimulus to 
strive for maternal mortality reduction. For 
instance, it was reported that no maternal death 
occurred out of 49,239 pregnant women who were 
attended over two years in the Achimota Hospital 
in Ghana (15).  
In the majority of African countries, however, 
it was estimated that about half of the births took 
place at home without the assistance of skilled 
health personnel (16). Several demographic and 
health surveys (17) have also shown a high 
prevalence of home delivery in Africa, but little is 
known how strongly are skilled person unattended 
deliveries are associated with maternal and 
perinatal mortality. Therefore, the aim of this 
review is to assess the gross correlation of MMRs 
and PMRs with the proportion of skilled health 







In this study, systematic review was conducted. A 
computerize based literature search from the 
accessible electronic databases (MEASURE DHS, 
PUBMED, MEDLINE, Google Scholar, 
BIOINFO, HINARI, Chocrane Library and WHO) 
were performed by two investigators (YB and 
AB). The search strategy was run with the 
specified database from 1990 through September 
2013.  
 
Inclusion criteria and study selection 
 
For this systematic review, 41 African countries‟ 
national representative survey data on MMR, 
stillbirth rate, the neonatal mortality rate and the 
proportion of skilled health personnel attended 
deliveries were included. African countries with 





Since all the included surveys used the same 
instrument developed by MEASURE DHS (17), 
terms which are the interest of this study (maternal 
mortality ratio, rates of skilled person attended 
delivery, cesarean delivery, stillbirth and neonatal 
mortality) were defined similarly. Maternal 
mortality ratio was defined as total number of 
maternal deaths per 100,000 live births. As WHO 
defined, skilled health personnel attended delivery 
is a care provided by “an accredited health 
professional such as a midwife, doctor or nurse- 
who has been educated and trained to proficiency 
in the skills needed to manage normal 
(uncomplicated) pregnancies, childbirth and the 
immediate postnatal period, and in the 
identification, management and referral of 
complications in women and newborns” (18, 19). 
Caesarean delivery rate was defined as the total 
number abdominal route of delivery after 28  




weeks of gestation per 1000 total births. Stillbirth 
rate and neonatal mortality rates were defined as 
total number of fetal deaths per 1000 total births 
and neonatal deaths per 1000 live births in the first 
week of life after 28 weeks of gestation, 
respectively.  
 
Statistical analysis  
 
Bivariate regression analysis was done for the 
proportion of skilled person attended deliveries or 
cesarean deliveries in the Y-axis and MMR or 
stillbirth rates or neonatal mortality rates in the X-
axis. Specifically, linear regression analyses were 
done for MMR, stillbirth rate and neonatal 
mortality rate in relation to skilled person attended 
delivery. Logarithmic regression analysis was 
done to assess the association of MMR with 
stillbirth rate. The association of MMR with 
caesarean delivery rate was assessed by 
exponential regression. Bivariate Pearson 
correlation coefficients (r) were determined using 




Brief description of the methodological quality 
of the included studies 
 
DHS data were collected in developing countries 
using similar instrument for over twenty years. 
The included surveys data were cross sectional by 
design, nationally representative and large sample 
size. Almost all the surveys followed a standard 
procedure of data collection and data presentation. 
In the majority of the surveys, a two-stage cluster 
sampling design and strata for urban and rural 
households were used to select study respondents. 
The estimations for WHO data were made based 
on evidences available in 2012 using standardized 
categories and methods in order to enhance cross 
national comparability (3). It was also pointed out 
that these estimates were subject to considerable 
uncertainty, especially for countries low statistical 
and health and health information systems.   
Findings of the review  
 
Thirty-seven of the 41 DHS included in this 
review were from Sub Saharan African countries. 
Figure 1 shows the proportion of skilled health 
personnel attended deliveries and MMRs of 41 
African countries at the national level as estimated 
by WHO (3) and MEASURE DHS (17). Among 
included countries, 27 have already achieved more 
than 50% skilled health personnel attended 
deliveries. The highest proportion of health 
facility deliveries (74%-100%) was actually 
reported from all North African, some Southern 
and West African countries. African countries 
with relatively small population size (0.5-10 
million) and middle to high income (3) were found 
to have above 90% skilled health personnel 
attended deliveries: Mauritious (100%), Botswana 
(99%), Libya (98%), Tunisia and Algeria (each 
95%), and Congo (94%). The proportion of skilled 
health personnel attended deliveries in Somalia, 
Ethiopia, Chad, and Niger were extremely low, i.e. 
less than 20%. 
With few exceptions (Congo, Malawi, 
Zimbabwe, Cameroon, Lesotho, Sierra Leone and 
Burundi), where both the proportion of skilled 
health personnel attended deliveries and MMRs 
were high, the majority of the included African 
countries with a high proportion of skilled health 
personnel attended deliveries (60%-100%) were 
able to reduce the maternal mortality to the range 
of 56-370 per 100,000 live births. Seven African 
countries have already achieved an MMR of less 
than 100 per 100,000 live births. Interestingly, 
some African countries (Uganda, Gambia, Ghana, 
Togo and Kenya), with < 60% skilled person 
attended deliveries, were able to reduce the MMR 
to < = 370 per 100,000 live births. It was also 
noted that although the proportion of skilled 
person attended deliveries were extremely low in 
Ethiopia and Niger, the MMRs were in the lower 













Congo = Republic of Congo or Congo Brazzaville 
 
Figure 1: The comparison of proportion of skilled health personnel attended delivery with maternal 
mortality ratio per 100,000 live births in 41 African countries (2005 – 2012) 
 




In the regression analysis, as shown in Figure 2, it 
was observed that the proportion of skilled health 
personnel attended deliveries at the national level 
had a negative correlation with the national MMR 
(r = -0.7; P < 0.0001). The regression line 
demonstrated that the majority of African 
countries with a high proportion of skilled health 
personnel attended deliveries were having low 
MMR. In other words, the MMRs of most of the 
Sub Saharan Africa (SSA) countries with large 





Figure 2: Linear regression analysis of maternal mortality ratio with skilled health personnel attended 
delivery using national survey data of 41 African countries. Pearson correlation coefficient (r) = -0.7; P < 
0.0001 
 
The national estimated stillbirth rate was also 
inversely related to the proportion of skilled 
person attended deliveries (r = -0.6; P < 0.0001) 
(Figure 3). There are, however, a few exceptions 
(Djibuti, Senegal, Sierra Leone) where the 
stillbirth rates were among the highest (> 30 per 
1000 total births) while the proportion of skilled 
person attended deliveries was above 60%. In 
general, the top six countries with a high stillbirth 
rate were Nigeria (44/1000 total births), Djibuti 
and Senegal (each 34/1000 total births), Sierra 
Leone, Somalia and Guinee Bissaue (each 
30/1000 total births). Among the best achievers, 
the top six countries with a stillbirth rate in the 
range of 9-15 per 1000 total births were Egypt, 














Figure 3: Linear regression analysis of stillbirth rate with skilled health personnel attended delivery using 
national survey data of 41 African countries. Pearson correlation coefficient (r) = -0.6; P < 0.0001 
 
Figure 4 shows how high stillbirths were 
complementarily occurring with high maternal 
mortalities. The regression line demonstrated a 
positive correlation of MMR with the stillbirth 
rate (r = 0.6; P < 0.0001). A similar picture is 
observed in the regression analysis of MMR with 
neonatal mortality rate (r = 0.8; P < 0.0001). This 
is to mean that African countries with high MMR 
had also high stillbirth and high neonatal mortality 
rates, which is a consolidating evidence for the 

























Figure 4: Logarithmic regression analysis of maternal mortality ratio with stillbirth rate using national survey data of 
41 African countries; Pearson correlation coefficient (r) = 0.6; P < 0.0001 
 
As shown in Figure 5, the regression analysis of 
the national neonatal mortality rate with the 
proportion of skilled person attended deliveries 
has also shown a similar pattern (as shown in 
Figure 3). It needs to be noted that some African 
countries have already reduced the neonatal 
mortality rate to 10 or less per 1000 live births 
(Egypt, Tunisia, Libya, Cape Verde and 
Mauritius). The highest neonatal mortality rates 
(40-50 neonatal deaths per 1000 live births) were 
reported from Somalia, Sierra Leone, Mali, 
Burundi, Central Africa, Chad, CoteDivore, Guine 
Bissau and Angola.  
 







Figure 5: Linear regression analysis of neonatal mortality rate with skilled health personnel attended 
delivery using national survey data of 41 African countries. Pearson correlation coefficient (r) = -0.6; P < 
0.0001 
 
The finding in Figure 6 is also another 
consolidating finding for the observed negative 
correlation of maternal deaths, stillbirths and 
neonatal deaths with a skilled person attended 
deliveries (as shown in Figures 2, 3, 5). Among 30 
African countries, which reported the cesarean 
delivery rate and MMR, it was observed that an 
increase in cesarean delivery rate (probably 
indirectly an increase in proportion of skilled 
person attended deliveries) was correlated with a 
reduction in MMR (r = -0.59; P < 0.0001). Similar 
regression lines were observed in the correlation 
analyses of stillbirth and neonatal mortality rates 
with the rate of cesarean delivery (r = - 0.6; P < 
0.0001 and r = -0.7; P < 0.0001, respectively). 
Countries with <=2% national cesarean deliveries 
include Ethiopia, Guinea, Mali, Niger, Chad, 
Nigeria and Burkina Faso.  
 






Figure 6: Exponential regression analysis of maternal mortality ratio with cesarean delivery using national 




This review has demonstrated the negative 
correlation of percentage of skilled health 
personnel attended delivery with MMR, stillbirth 
rate and neonatal mortality rate, which is 
consistent with previous reports (20, 21). In other 
words, included African countries with a low 
proportion of skilled people attended delivery had 
high MMR, high stillbirth rate and high neonatal 
mortality rate.  
The progressively increasing maternal and 
perinatal deaths with the progressively declining 
proportion of skilled person attended delivery may 
show how significantly determinant the skilled 
person care during delivery is. In low income 
countries, however, it is known that multiple 
clinical care unrelated factors (education, income, 
culture, religion, geographic inaccessibility, lack 
of transport, and others) also contribute to the high 
maternal and perinatal mortality (19, 22-24). As 
far as clinical care for pregnant women is 
concerned, a significant reduction in maternal and 
perinatal mortality is possible when it is 
commenced early in pregnancy and continued to 
puerperium (25), which might be the case in some 
African countries which were able to reduce the 
maternal and perinatal deaths close to the level of 
some developed nations (3).  
In other words, the negative correlation of 
MMR and stillbirth rate with the proportion of 
skilled person attended delivery can be taken as 
one of the proxy indicators for the status of 
obstetric care provided in the included African 
countries. The positive correlation of MMR with 
stillbirth rate was another evidence how maternal 
mortality was also accompanied by perinatal 
mortality in settings where the practice of skilled 
person attended delivery were very low. Another 
review has also shown that the majority of 
maternal and neonatal deaths occur in regions 
where most births occur without a skilled person 
attended delivery (26). 
However, the finding of increased PMR 
among women with skilled person unattended 
delivery should be interpreted very cautiously. 
This is because several other exposure variables 
like delay in arrival to skilled person care and 





„push to hospital‟ obstetric complications and well 
known risk factors for perinatal deaths were not 
controlled. Specifically, the common factors for 
increased risk of PMR (hypertensive disorders, 
antepartum hemorrhage, preterm labor, premature 
rupture of fetal membranes, multiple pregnancy 
and obstructed labor with or without uterine 
rupture) (27-30) were not included in this review.  
A similar finding in Indonesia was explained 
by the fact that women with low uptake of health 
professional birth attendance seek health care 
when they were ill and might be too late to save 
their lives (30). Otherwise, there are a lot of 
evidences that demonstrated the significant 
reduction in maternal and perinatal mortality 
among women who were under the care of skilled 
health professionals during childbirth (5-9, 31, 
32).  
In this review, the proportion of cesarean 
delivery was taken as a proxy indicator of modern 
health care utilization by pregnant women during 
labor and delivery in the included African 
countries. Taking into account the inevitable 
obstetric and medical indications, WHO 
recommends 5%-15% cesarean delivery for the 
general population (33). Less than 5% cesarean 
section indicates that there is unmet need; as a 
result, several mothers and babies are dying or 
complicating. 
Lack of caesarean delivery service is known 
to increase the risk of maternal and fetal 
complications due to obstructed labor (34). In sub-
Saharan Africa, vesicovaginal fistulas due to 
obstructed labor are highly prevalent (between 
30,000 and 130,000 new cases occurring each 
year) (35). Another good example is the incidence 
of obstetric fistula in Ethiopia where the 
proportions of the skilled person attended delivery 
and cesarean delivery between1995 and 2011 at 
the national level were about 5%-10% and < 1%, 
respectively (36). As a result, in this country, it 
was reported that more than 26,000 fistula patients 
were not yet repaired in 2008 (37) although the 
country have five hospitals only for fistula repair.  
The point is, the high proportion of obstetric 
fistula in some Sub Saharan African countries like 
Sudan, Ethiopia, Chad, Ghana, and Nigeria (38) is 
likely the reflection of the low skilled health 
personnel attended delivery including caesarean 
section. In other words, had these and other 
similar cases been under the care of skilled person 
during labor and delivery and offered timely 
cesarean section, there would not have been single 
case of obstetric fistula; and the observed high 
maternal and perinatal mortality could have been 
reduced.   
In general, although there may be several 
other factors, the significant drop of maternal and 
perinatal deaths in North Africa seems to be linked 
with a significant increase in skilled person 
attended births. In 1990, the proportion of 
deliveries with a skilled attendant in North Africa 
and SSA were 40% and 41%, respectively (39). In 
2003, in North Africa, the proportion of skilled 
person attended delivery increased to 76% while 
the SSA remained same (41%) (39). This is one of 
the reasons why in contemporary obstetrics, 
skilled health personnel attended delivery is highly 
recommended to reduce maternal and perinatal 
mortality to the lowest level (4, 40).  
This study is not without limitations. Being a 
gross estimation of the correlation of the national 
MMR, stillbirth rate and neonatal death rate with 
the national proportion of skilled health personnel, 
delivery may not represent specific areas within 
the country.  
In conclusion, the majority of SSA countries 
had high maternal deaths, high stillbirths and high 
neonatal deaths and all were negatively correlated 
with the proportion of skilled person attended 
delivery. Although such gross correlation cannot 
be definitely taken as a sole determinant factor, 
the consistency of the inverse relationship between 
skilled person attended delivery (including 
cesarean section) and maternal/perinatal deaths 
was a supportive evidence for the high maternal 
and perinatal deaths in SSA, where the skilled 
birth attendance utilization was very low. About 
two decades ago, the proportion of skilled person 
attended deliveries in SSA and North Africa was 
the same (each about 40%). Therefore, the SSA 
countries need to benchmark the experience (about 
90% skilled birth attendance) of the North African 
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